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FOREWORD 


Applied  military  climatology  is  one  of  the  most  useful  support  services 
that  Air  Weather  Service  provides.  Unlike  weather  forecasts,  climatologi¬ 
cal  probabilities  are  not  limited  to  a  specified  future  period.  For  this 
reason,  applied  climatology  is  especially  applicable  to  planning  military 
operations,  determining  the  optimum  course  of  action  when  weather  is  a 
factor,  and  solving  problems  of  environmental  effects  in  design,  engineer¬ 
ing,  training,  operational  procedure,  and  location. 

During  recent  years,  AWS  has  pursued  the  improvement  of  old  and  the 
development  of  new  techniques  to  meet  requirements  of  supportec  -  ili- 
tary  units.  This  effort  is  perpetual.  Consideration  of  natural  aerospace 
environmental  factors  by  planners  and  operators  of  new  weapon  sys¬ 
tems  continually  discloses  the  need  for  new  and  ever-changing  applica¬ 
tions  of  climatology.  Only  through  this  continuing  effort  can  we  prov.de 
effective  climatological  support  to  our  customers. 

While  the  applied  climatologist  is  a  meteorological  specialist,  well- 
trained  in  the  problem-solving  technique  and  provided  with  an  abundance 
of  meteorological  information  to  resolve  a  variety  of  problems,  his  is 
not  the  only  contribution  to  an  effective  climatological  program.  The 
weather  observer  who  constantly  gathers  and  records  the  basic  obser¬ 
vations,  the  duty  forecaster  who  integrates  climatological  summaries 
into  his  daily  forecast  computations,  staff  weather  officers  and  detach¬ 
ment  commanders  who  maintain  direct  contact  with  the  many  organiza¬ 
tions  that  need  and  use  the  service  are  all  vital  to  successful 
climatological  efforts. 

This  manual  explains  for  Air  Force  meteorologists  the  concepts  of 
applied  climatology  and  the  overall  AWS  Climatic  Service  Program.  It 
discusses  the  services  that  are  available  and  the  manner  in  whtqh 
assistance  can  be  obtained.  It  is  this  basic  knowledge  that  will  allow  all 
Air  Force  weather  personnel  to  participate  actively  in  this  important 
field. 


Since  it  is  only  through  our  combined  efforts  that  the  full  potential  of  the 
AWS  Climatic  Service  Program  can  be  realized,  I  urge  all  Air  Weather 
Service  personnel  to  familiarize  themselves  with  the  contents  of  this 
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RUSSELL  K.  PIERCE,  JR.,  Brigadier  General,  USAF 
Commander 
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APPLIED  MILITARY  CLIMATOLOGY 

PURPOSE:  Thtemanual  provides  AWS  meteorologists  with  information  concerning  the  AWS 
Climatic  Sendee  Program.  It  outlines  mission,  organization,  procedures,  and  concepts  of  an 
applied  military  climatological  service.  This  manual  is  not  Intended  to  provide  a  complete 
discussion  of  climatic  analysis  te chnl que s  75T  stat i sti cal  procedures,  as  these  subjects  are 
adequately  presented  in  other  publications. 
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Chapter  1 


AWS  APPLIED  MILITARY  CLIMATOLOGY 


1.  General: 

a.  The  expansion  of  the  military  weather 
service  necessitated  by  the  magnitude  of 
operations  during  World  War  Q  led  to  the 
organization  of  the  first  military  climatolog¬ 
ical  unit  in  the  United  States.  This  first 
organization  was  patterned  after  those  of 
other  national  meteorological  services  that 
were  involved  in  statistical  processing  of 
meteorological  observations,  summarizing 
results,  and  publishing  data  in  various  forms. 
At  that  time,  the  standard  practice  was  to 
employ  the  classical,  or  descriptive,  clima¬ 
tological  approach  wherein  the  climatologist 
presented  only  a  general  account  of  weather 
conditions  over  an  area  along  with  voluminous 
tables,  or  an  analytical  approach,  to  find  a 
physical  explanation  of  the  climate.  Ex¬ 
perience  soon  proved  that  this  practice  was 
totally  inadequate  for  solving  the  complex 
problems  of  military  operations,  though  it 
might  satisfy  certain  general  intelligence 
purposes.  As  a  result,  the  need  was  estab¬ 
lished  for  a  meteorological  agency  that  would 
be  capable  of  accepting  an  operational  prob¬ 
lem,  analyzing  it,  determining  the  proper 
meteorological  information  to  apply  to  it, 
and  formulating  an  answer  in  terms  of  the 
problem  itself  [1].  Subsequently,  the  under¬ 
lying  philosophy  and  principles  of  an  effi¬ 
cient  and  effective  military  climatological 
organization  were  developed  (see  Table  1). 
The  USAF  Environmental  Technical  Appli¬ 
cations  Center  USAF  (ETAC),  organized  in 
1984  from  the  former  AWS  Cltmatlc  Center, 
is  the  present,  primary  climatological  or¬ 
ganization  within  the  AWS. 

b.  To  keep  pace  with  technological  ad¬ 
vancements  of  the  “Space  Age,”  overall 
capabilities  of  USAF  ETAC  have  increased 


significantly  over  the  years.  Substantial  in¬ 
creases  in  highly- skilled,  well-qualified  per¬ 
sonnel  have  been  made,  and  increased 
automation,  through  continued  acquisition 
of  sophisticated  electronic  computers,  has 
greatly  enhanced  the  ability  of  USAF  ETAC  to 
respond  rapidly  and  efficiently  to  the  myriad 
of  requests  resulting  from  the  tremendous 
growth  of  military  technology.  A  continuing 
effort  is  necessary  to  insure  that  climato¬ 
logical  “know-how”  keeps  pace  with  and 
exploits  technological  advances  of  other 
sciences. 

TABLE  1 

Principles  of  Applied  Military  Climatology 

•  Applied  military  climatology  is  a  staff 
function. 

•  The  examination  of  the  sensitivity  of  plans 
and  designs  to  environmental  conditions 
must  begin  with  the  initial  stage  of  plan¬ 
ning. 

•  Solutions  or  recommendations  to  a  mili¬ 
tary  planning  or  design  problem  must  be 
determined  by  a  systematic  and  scientific 
analysis  of  all  factors  bearing  on  the 
problem. 

•  Solutions  must  be  presented  in  terms  of 
the  operation  or  problem  involved. 

c.  Indicative  of  this  continuing  effort  are 
recent  expansions  within  the  AWS  climatic 
program.  Solar- geophysical  data  collected 
by  the  AWS  Solar  Observations  and  Fore¬ 
casting  Network  (SOFNET)  are  stored  at 
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USAF  ETAC’s  Data  Processing  Division, 
Asheville,  NC.  These  data  consist  of  the 
following  observations:  (1)  solar  flares, 

(2)  solar  hydrogen  and  calcium  plages, 

(3)  sunspots,  (4)  geomagnetic  variation  data, 
(5)  Ionospheric  data,  (6)  solar  radio  maps 

4  (3  mm),  and  (7)  solar  radio- flux  observations, 

A  Rocketsonde  Branch  has  been  added  to  the 
Aerospace  Sciences  Division  of  USAF ET AC; 
its  primary  responsibilities  are:  (1)  to  re¬ 
ceive  original  rocketsonde  and  associated 
rawinsonde  records,  check  and  reduce 
rocketsonde  data,  and  compute  pressure, 
density,  and  speed  of  sound  values,  (2)  exer¬ 
cise  quality  control  over  the  rocketsonde 
observations,  (3)  establish  realistic  obser¬ 
vational  standards,  (4)  provide  automated 
programs  for  data  reduction  and  quality 
control,  and  (5)  develop  applications  and 
technical  studies  to  Improve  accuracy  and 
usefulness  of  the  data.  These  data  both  raw 
and  processed,  are  stored  in  readily  access¬ 
ible  format  at  the  Data  Processing  Division. 

d.  The  natural  aerospace  environment  is 
recognized  as  one  of  the  most  important 
uncontrolled  variables  affecting  military 
operations.  Consequently,  climatological 
analyses  of  this  environment  are  among  the 
more  Important  services  provided  by  AW8. 
Operations  must  be  adapted  to  their  en¬ 
vironment  to  maximize  advantages  that  can 
be  gained  from  favorable  weather,  and  to 
minimize  risks  Inherent  in  unfavorable 
weather.  Weather  observations  and  long- 
and  short-range  synoptic  forecasts  are 
limited  to  specified  periods  of  time  and, 
therefore,  are  useful  for  current  operations 
and  short-range  planning.  On  the  other  hand, 
the  accuracy  of  a  climatological  forecast  is 
generally  Independent  of  lead  time  and  is 
effective  for  long-range  requirements.  While 
this  manual  Is  concerned  with  applied  aspect* 
of  climatology,  efficient  climatological  serv¬ 
ice  is  not  limited  to  applied  techniques  alone, 
but  also  can  involve  an  optimum  mixture  of 
applied,  descriptive,  and  synoptic  clima¬ 
tology. 

2.  Definitions  of  Applied,  Descriptive,  end 
Synaptic  Climatology: 

a.  Applied  cltmatology  la  the  scientific 
analysts  of  climatological  data  In  the  light 
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of  a  useful  application  for  a  practical  pur¬ 
pose.  It  Is  the  primary  weather  service 
supporting  long-range  operational  planning. 

b.  Descriptive  climatology  is  the  produc¬ 
tion  of  generalized  reports  on  the  climate  of 
a  geographical  point  or  area,  or  a  particular 
aspect  of  climate.  It  may  serve  as  an  adjunct 
to  applied  climatology  In  the  senes  of  a 
problem-determining  function  for  long-  range, 
strategic  planning  by  providing  preliminary 
orientation  cm  climatic  features  the!  can 
generate  practical  problems. 

c.  Synoptic  climatology  can  be  defined  as 
the  analysis  of  the  climate  in  terms  of 
synoptic  weather  tracks  or  patterns,  usually 
taken  from  analyzed  synoptic  charts.  Infor¬ 
mation  determined  In  this  way  gives  the 
average  weather  (climate)  of  a  particular 
place  tor  a  specified  synoptic  situation, 
rather  than  average  values  based  on  all 
synoptic  situations.  It  Is  mainly  useful  as 
an  adjunct  to  weather  forecasting  and  applied 
climatology. 

3.  Objective  of  the  AWS  Applied  Military 
Climatology  Program: 

a.  While  the  original  climatological  or¬ 
ganization  of  the  AWS  has  been  renamed, 
reorganised,  and  relocated  several  times 
since  Its  Inception,  philosophy  and  principles 
governing  the  climatological  service  (Table 
1)  have  not  changed.  The  objective  of  the 
AWS  climatology  program  remains: 

“To  provide  advice  and  quantitative 
Information  on  natural  environmental 
effects  within  the  aerospace  by  means 
of  consultation,  processing,  analysis, 
and  Interpretation  of  recent  and  past 
environmental  Information.” 

b.  The  present-day  concept  of  applied 
military  climatology  Is  geared  to  aid  In  the 
solution  of  many  and  various  problems  In 
which  natural  environmental  effects  are  a 
factor.  These  problems  range  from  those 
that  may  be  solved  at  the  base  weather 
station,  using  limited  reference  material, 
to  those  that  require  the  assistance  of 
specialists,  vast  amounts  of  data,  and  the 
use  of  modern  electronic  data  processing 
systems. 
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Chapter  2 

ORGANIZATION  OF  THE 
AWS  CLIMATIC  SERVICE  PROGRAM 


4.  Introduction: 

sl  Climatic  service  to  military  agencies 
must  be  designed  specifically  to  solve  their 
Individual  problems;  tt  must  be  accurate  and 
rapid  enough  to  meet  their  requirements. 
Such  support  dictates  an  organization  with 
extensive  technical  capabilities  In  personnel 
and  equipment;  rapid,  dependable  access  to 
specialized  data;  and  fast,  flexible  data 
processing. 

b.  The  USAF  Environmental  Applications 
Center  Is  the  centralized  analysis  facility 
that  provides  this  support.  With  the  exception 
of  its  Data  Processing  Division,  which  is 
located  In  Asheville,  NC,  USAF  ETAC  Is 
located  In  Washington  DC.  Figure  1  depicts 
the  organizational  structure  of  USAF  ETAC. 

c.  The  organization  of  a  centralized  cli¬ 
matic  center  within  the  AWS  has  not  removed 
the  requirement  for  smaller  climatological 
units  at  wing,  group,  and  squadron  head¬ 
quarters.  Nor  has  it  relieved  commanders 
of  AWS  units  of  their  responsibilities  to 
service  the  climatic  needs  of  their  supported 
commands.  On  the  contrary,  detachment 
meteorologists  and  staff  weather  officers  of 
the  various  units  and  commands  remain  pri¬ 
mary  links  between  the  AWS  and  its  custo¬ 
mers.  These  Individuals  must  receive  and 
coordinate  the  bulk  of  climatic  requests, 
consult  with  and  advise  requesting  units  on 
climatological  matters,  and  provide  In  final 
form  the  necessary  facts  to  satisfy  require¬ 
ments  of  operational  units.  Limited  only  by 
the  extent  of  local  reference  and  data  files 
and  data  processing  equipment,  each  climatic 
unit  within  the  AWS  has  the  capability  to 
produce  or  obtain  and  furnish  answers  to 
climatic  requests. 


5.  Ths  USAF  Environmental  Technical  Ap¬ 
plications  Center  USAF  (ETAC): 

a.  Mission.  USAF  ETAC’s  organizational 
structure  Is  designed  to  perform  effectively 
the  following  mission. 

(1)  Provide  a  centralized  USAF  capa¬ 
bility  to  collect,  store,  retrieve,  and  process 
historical  aerospace  natural  environmental 
data  for  planning  and  technical  applications. 

(2)  Recommend,  evaluate,  elaborate, 
and  adapt  existing,  improved,  or  new  tech¬ 
niques  for  the  production  and  application  of 
aerospace  natural  environmental  informa¬ 
tion. 

(3)  Provide  advice  and  quantitative 
data  on  aerospace  natural  environmental 
factors  that  affect  military  weapons,  facili¬ 
ties,  operations,  and  plans  to  Department 
of  Defense  activities  (excluding  the  US  Navy), 
and  otner  agencies  as  directed.  In  accordance 
with  priorities  established  by  the  Command¬ 
er,  Air  Weather  Service  (MAC). 

(4)  Provide  centralized  scientific  in¬ 
formation  and  publication  services. 

(5)  Edit  and  prepare  for  printing  AWS 
manuals,  technical  reports,  and  the  Aero¬ 
space  Sciences  Review;  catalog  and  maintain 
a  file  of  technical  publications  of  AWS  field 
units;  and  support  field  needs  for  library 
service. 

(6)  Generate  studies  and  projects 
deemed  necessary  to  Improve  capabilities 
to  accomplish  the  stated  mission. 

b.  Processing  Requests.  The  system  de¬ 
veloped  by  USAF  ETAC  for  processing  re¬ 
quests  for  service  Is  shown  In  Figure  2, 
a  schematic  representation  of  the  stages 
through  which  a  request  Is  processed  as  tt 
moves  through  the  Center  from  receipt  to 
completion. 
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Figure  2.  Prefect  Flew  Chart  At  USAP  RAC. 
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(1)  USAF  E'i  vC’s  service  a  provided 
only  on  request.  A  request  cube  transmitted 
to  the  Center  by  telephone,  letter,  or  electri¬ 
cal  message.  If  a  request  is  expected  to 
require  less  than  two  hours  to  fulfill,  it  is 
processed  immediately.  To  Insure  adequate 
management  during  processing,  a  request 
that  requires  more  than  two  hours  to  complete 
13  assigned  a  project  number,  priority,  and 
specific  or  estimated  completion  date.  USAF 
ETAC  policy  dictates  that  all  requests  re¬ 
quiring  project  numbers  be  presented  in 
writing.  This  does  not  preclude  immediate 
action  on  a  telephonic  request  that  requires 
rapid  service,  but  the  request  must  be 
confirmed  by  a  written  communication,  in 
accordance  with  AWSR  105-7. 

(2)  During  the  consultation  and  project 
formulation  stage,  the  request  is  studied  to 
diagnose  and  define  the  problem.  This  stage 
may  Involve  conferences  with  the  requester 
to  Insure  that  the  Center  has  Identified  and 
understands  the  problem  and  that  all  factors 
concerning  it  are  considered. 

(3)  Next,  a  project  officer,  who  has 
full  responsibility  for  the  project  until  a 
solution  is  forwarded  to  the  requester,  is 
assigned.  He  establishes  the  production 
schedule,  surveys  available  data  and  infor¬ 
mation  sources,  and  formulates  the  analysis 
program. 

(4)  After  selecting  those  data  and  in¬ 
formation  that  will  provide  the  best  solution, 
the  project  officer  arranges  for  the  process¬ 
ing  of  selected  materials  into  a  format 
compatible  with  his  analysts  program.  Ma¬ 
chine  processing  may  be  required  during 
this  stage. 

(5)  When  the  analysis  of  processed 
information  is  complete,  a  draft  of  the  re¬ 
port  to  the  requester  is  prepared.  The  report 
may  contain  conclusions,  solutions,  recom¬ 
mended  actions,  graphical  materials  and/or 
data  tables.  The  draft  report  undergoes  a 
final  review  for  technical  competency,  appro¬ 
priateness,  and  sufficiency  before  it  is  typed 
for  submission  to  the  requester. 

(6)  Whenever  possible,  a  final  con¬ 
sultation  with  the  requester  is  held  to  insure 
that  the  report  is  interpreted  correctly  and 
answers  his  problem  satisfactorily,  and  to 
provide  for  any  additional  services  generated 
by  the  report. 


6.  Services  Provided  byanAWS Wing,  Group, 
or  Squadron: 

a.  There  are  considerable  variations  in 
missions,  interests,  and  methods  of  opera¬ 
tion  of  the  major  commands.  These  varia¬ 
tions  result  in  large  differences  in  the 
climatological  support  provided  by  AW8 
wings,  groups,  or  squadrons.  Some  clim¬ 
atological  units  have  been  allocated  large 
staffs,  while  others  have  few  personnel; 
some  are  equipped  with  complete  electronic 
data  processing  facilities,  while  others  have 
none. 

b.  A  wing,  group,  or  squadron  commander 
is  responsible  for  providing  climatic  serv¬ 
ices  to  bis  supported  command.  Therefore, 
a  commander  must  be  aware  of  planning  and 
operational  problems  confronting  staffs  of 
both  supporting  and  supported  organizations, 
and  recognize  situations  that  require  con¬ 
sideration  of  the  weather  factor.  The  weather 
commander's  responsibility  does  not  end  with 
the  recognition  of  a  requirement  for  climatic 
service;  he  must  arrange  for  the  capability 
to  provide  the  required  support.  Capability 
includes  personnel,  data  and  meteorological 
reference  materials,  techniques  for  analyz¬ 
ing  data,  and  communications.  The  following 
functions  are  common  to  climatological  sec¬ 
tions  of  wings,  groups,  and  squadrons: 

(1)  Consultant  to  the  weather  com¬ 
mander,  his  staff,  and  field  unit  commanders 
on  climatological  matters. 

(2)  Consultant  to  the  staff  of  the  sup¬ 
ported  major  command  on  climatological 
matters. 

(3)  Maintenance  of  basic  reference 
materials. 

c.  The  following  are  typical  areas  of 
climatic  support  provided  to  a  major  com¬ 
mand  with  world- wide  interests,  with  weapon 
systems  that  Include  missiles,  manned  bomb¬ 
ers,  and  tankers,  and  with  an  interest  in 
tactical  and  naval  operations: 

(1)  Emergency  war  plans. 

(2)  Peacetime  operations. 

(3)  Construction  and  engineering. 

(4)  Applied  development  and  test  of 
new  systems  (reference  materials  required 
for  adequate  support): 

(a)  Reduction  of  required  weather 
data  from  available  data. 
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(b)  Special  techniques  for  data 

analysis. 

(c)  Electronic  computer  programs 
and  subroutines  for  solving  planning  prob¬ 
lems. 

(d)  Computer  programs  for  pre¬ 
senting  planning  factors  in  a  format  most 
readily  usable  by  the  planner. 

(5)  Operations  analysis. 

7.  Services  Provided  by  on  AWS Detachment: 

a.  At  the  detachment  level,  the  command¬ 
er  is  a  climatological  consultant  to  the  base 
commander  and  tenant  units.  Working  with 
the  base  commander's  staff,  the  detachment 
commander  advises  on  the  many  ways  weath¬ 
er  can  be  used  in  staff  planning.  He  is  re¬ 
sponsible  for  making  this  service  known  to 
base  personnel  and  for  stressing  the  impor¬ 


tance  of  considering  environmental  effects 
in  long-range  planning,  whether  it  involves 
operations,  design  and  layout  of  equipment, 
use  of  resources,  or  determination  of  policy. 
As  a  staff  meteorologist,  he  must  be  aware 
of  dally  operations  and  future  plans  of  sup¬ 
ported  organizations  so  he  can  provide  advice 
on  uses  of  climatic  services. 

b.  Climatological  data  and  information 
available  wi+hin  a  detachment  may  be  limited 
to  only  standard  summaries  for  the  local 
area.  These  summaries  contain  sufficient 
data  to  answer  many  local  requests  for 
assistance.  When  a  detachment  cannot  satis¬ 
fy  a  request  for  service  within  its  own 
resource,  the  request  is  processed  in  ac¬ 
cordance  with  AWSR  105-7,  Climatic  Serv¬ 
ice,  for  considerable  data  and  technical 
Information  are  available  at  most  squadron, 
group,  and  wing  headquarters 
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Chapter  3 

APPLIED  MILITARY  CLIMATOLOGY 
PROBLEM-SOLVING  PROCESS 


8.  Introduction: 

a.  Welding  “weather”  and  “planning”  or 
“operational”  organizations  into  a  smooth 
working  team  is  not  accomplished  overnight 
or  by  the  publication  of  orders  and  organi¬ 
zational  and  functional  charts.  Acquiring 
clear-cut  procedures  for  establishing  good 
working  relationships  and  accomplishing  ob¬ 
jectives  come  only  with  time,  effort,  and 
experience. 

b.  Applied  military  climatology  provides 
a  technical  approach  that  changes  considera¬ 
tion  of  complex  environmental  factors  from 
a  crude,  subjective,  or  intuitive  process  to  an 
objective  problem-solving  and  decision¬ 
making  one.  This  encompasses  the  analysis 
of  a  proposed  design,  plan,  or  course  of 
action  in  the  natural  aerospace  environment 
it  will  encounter.  One  purpose  of  this  analy¬ 
sis  is  to  establish  the  effect  of  the  various 
weather  factors.  Another  objective  is  to 
identify  the  optimum  choice  of  action  by 
presenting  several  alternatives  and  their 
respective  weather- dependent  probabilities 
of  success. 

c.  Each  problem  must  be  given  adequate 
thought.  A  quick  answer  that  does  not  solve 
the  problem  completely  or  satisfactorily  can 
be  dangerous;  it  may  conceal  the  existence 
of  serious  consequences  and,  in  any  case, 
fail  to  provide  the  planner  or  operator  with 
the  most  useful  and  applicable  information. 
On  the  other  hand,  the  problem  may  not 
deserve  the  most  exhaustive  effort,  but 
only  a  careful  consideration  can  justify  such 
a  decision.  The  constant  use  of  sound  pro¬ 
cedures  in  problem  solving  is  the  only  way 
that  the  weather  officer  can  fulfill  the  mis¬ 
sion  of  providing  a  satisfactory  and,  at  the 
same  time,  efficient  climatological  service 
to  the  organization  he  supports. 


d.  In  every  case  then,  when  the  meteorol¬ 
ogist  is  confronted  with  a  planning  problem 
involving  weather,  some  logical  problem¬ 
solving  procedure  must  take  place.  Figure 
3  illustrates  normal  procedures  for  consult¬ 
ing,  processing,  and  resolving  phases  used 
in  solving  military  climatological  problems. 
With  this,  or  a  similar  process,  the  meteor¬ 
ologist  assures  himself  (and  his  customer) 
that  he  is  providing  the  best  possible 
climatic  service. 

9.  The  Meteorologist  as  a  Climatological 
Consultant: 

a.  The  consulting  meteorologist  may  be 
a  specially-trained  climatologist,  an  atmos¬ 
pheric  scientist,  a  staff  meteorologist  (or 
“STAFFMET”),  or  a  detachment  commander 
serving  in  a  staff  capacity  to  operational  units 
located  at  his  station.  In  any  case,  he  belongs 
to  two  teams,  the  AWS  and  the  unit  he 
supports;  he  has  responsibilities  to  both.  He 
occupies  a  key  and  pivotal  position  that  must 
be  recognized  and  exploited  to  the  fullest 
extent.  This  means,  on  the  one  hand,  that  he 
must  be  familiar  with  the  capabilities  of 
climatological  procedures  and  support  that 
can  be  provided  and,  on  the  other  hand,  that 
he  must  know  capabilities,  objectives,  doc¬ 
trines,  plans,  and  procedures  of  the  organi¬ 
zation  he  supports.  His  first  task  is  to 
discover  weather  effects  on  operations  of 
the  unit  supported.  To  be  fully  effective,  he 
must  anticipate  requirements  for  climatolog¬ 
ical  service,  for  the  operational  staff  may 
not  be  fully  aware  of  how  weather  informa¬ 
tion  can  be  used.  The  meteorologist  must 
seek  out  every  phase  of  operation  and  plan¬ 
ning  that  can  be  aided  by  a  climatological 
consideration  of  the  weather  factor.  As  a 
consultant,  he  must  have  knowledge  of  data, 
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facilities,  and  techniques  of  the  AWS  Cli¬ 
matic  Service  Program,  upon  vhich  he  can 
call  for  technical  assistance. 

b.  Consultation  in  applied  climatology 
calls  for  judicious  employment  of  a  com¬ 
bination  of  technical  knowledge,  salesman¬ 
ship,  and  diplomacy.  Consultation  requires 
the  rapid  perception  of  all  key  details  of  an 
operational  or  design  problem,  the  trans¬ 
lation  of  the  problem  into  meteorological 
terms,  and  the  ability  to  design  a  procedure 
and  format  for  a  solution  in  operational 
terms  of  the  requester.  The  experienced 
consultant  gains  a  rapid  insight  into  problem 
areas  and  gauges  the  technical  level  at  which 
a  proposed  solution  should  be  presented.  He 
must  face  a  great  variety  of  problems,  as 
well  as  diversity  in  backgrounds  of  the  re¬ 
questers. 

c.  The  consultant  deals  largely  with  non- 
meteorologists.  Because  of  a  lack  of  technical 
knowledge  of  meteorology,  most  requesters, 
by  themselves,  find  it  difficult  to  translate 
their  problem  into  meaningful  meteorological 
terms.  The  consultant  should  help  the  re¬ 
quester  to  define  the  problem,  and  convince 
him  of  his  interest  and  desire  to  help.  The 
discussion  should  move  along  at  the  re¬ 
quester’s  pace. 

d.  Through  personal  contact,  the  consult¬ 
ant  learns  the  general  problem,  including 
the  mission  to  be  accomplished,  equipment 
to  Le  used,  and  environmental  limits  for 
varying  degrees  of  degradation  of  equipment 
and  plans.  His  next  step  is  to  study  the 
details  of  the  problem  thoroughly,  encom¬ 
passing  specific  geographical  areas,  alti¬ 
tudes,  and  terminals,  in  order  to  diagnose 
and  analyze  the  problem  correctly.  Finally, 
the  consultant  should  give,  if  appropriate, 
the  requester  the  recommended  solution  in 
terms  of  the  probabilities  of  success  for  a 
variety  of  alteraat.ves.  And,  the  solution 
must  be  stated  in  terms  the  user  understands. 

e.  While  the  initial  request  for  climato¬ 
logical  information  may  be  by  correspond¬ 
ence,  the  consultant  must  remember  that 
an  exchange  of  written  communications  to 
arrive  at  the  details  of  the  problem  is 
probably  the  least  efficient  method  of  those 
available  to  him.  Besides  the  delay  in  ex¬ 


changing  written  questions  and  answers, 
semantics  also  can  be  a  serious  block, 
especially  with  correspondence  between  a 
meteorologist  and  a  non- meteorologist.  A 
personal  visit  with  the  requester,  if  possi¬ 
ble,  or  a  telephone  contact,  if  authorized, 
is  much  more  effective. 

f.  Often  it  is  desirable,  at  an  early  stage, 
for  the  consultant  to  provide  the  requester 
with  a  “mock-up*  of  the  format  of  the 
solution.  If,  after  some  effort,  the  problem 
cannot  be  formulated  completely,  the  con¬ 
sultant  should  offer  to  provide  at  least  a 
first  approximation  study  —  a  commitment 
to  a  final  study  to  be  agreed  upon  after  pre¬ 
liminary  climatic  analysis.  Ultimately,  there 
should  be  follow-up  action  to  insure  optimum 
use  of  the  information  provided  and  to  un¬ 
cover  further  problems. 

10.  The  Military  Planner: 

a.  Usually,  the  military  planner  is  lo¬ 
cated  in  the  Plans,  Operations,  or  Intelli¬ 
gence  staff  section,  but  he  could  be  an 
installations  officer,  a  design  engineer,  a 
staff  officer,  or  a  field  commander. 

b.  Planners  may  be  grouped  into  three 
categories:  (1)  those  who  have  problems 
they  know  involve  weather  and  fully  coor¬ 
dinate  their  weather  problems  with  the 
meteorologist;  (2)  those  who  request  large 
amounts  of  climatic  data  without  stating 
their  problems;  and  (3)  those  who  have  in¬ 
adequate  or  incorrect,  preconceived  notions 
of  the  information  to  be  applied  to  their 
problems  and  the  application  or  interpre¬ 
tation  of  criteria.  Fortunately,  most  re¬ 
questers  for  services  fall  within  the  first 
category,  and  only  a  small  percentage  within 
the  second.  Unfortunately,  many  fall  within 
category  three  and  cause  the  meteorologist 
much  difficulty  during  the  consultant  phase. 
For  example,  a  planner  placed  on  USAF 
ETAC  a  requirement  for  the  monthly  per¬ 
centage  frequencies  of  3/10  or  less  cloudi¬ 
ness  over  a  specified  area.  After  being 
questioned  about  the  nature  of  the  problem, 
he  divulged  that  it  was  for  aerial  photogra¬ 
phy,  but  was  hesitant  to  supply  details.  After 
considerable,  tactful  persuasion  on  a  “need- 
to-know*  basis,  the  facts  bearing  on  the 
problem  were  finally  determined.  Actually, 
the  planner  wanted  to  know  the  month  that 
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has  the  highest  frequency  of  3/10  or  less 
cloudiness  below  20,000  feet  durit^j  hours 
suitable  for  aerial  photography.  This  was 
provided  readily.  The  planner  could  have 
been  furnished  the  data  originally  requested 
without  much  effort,  but  the  information 
would  not  have  led  to  the  proper  solution  to 
his  problem. 

c.  The  more  accurately  a  planner  states 
the  nature  of  his  problem,  the  better  equipped 
the  meteorologist  is  to  provide  a  tailored, 
climatological  analysis  and  solution.  Infor¬ 
mation  requested  by  a  planner  may  or  may 
not  be  close  to  that  actually  needed;  but, 
when  the  meteorologist  has  knowledge  of  all 
facts  bearing  on  a  problem,  he  can  use  the 
most  applicable  meteorological  data  to  ob¬ 
tain  the  best  solution. 

d.  Sometimes  weather  is  a  major  factor 
to  be  considered  in  the  planning  of  opera¬ 
tions  —  sometimes  it  is  relatively  unimpor¬ 
tant.  But,  important  or  unimportant,  it  should 
not  be  ignored.  Even  though  a  planner  feels 
he  has  little  need  for  incorporating  the 
weather  factor  in  his  decision,  he  should  be 
cognizant  of  weather  effects,  for  sometimes 
the  inclusion  of  the  weather  factor  points 
out  a  better  way  to  perform  an  operation 
or  indicates  that  an  operation  is  not  feasible. 

11.  ProMsm  Diagnosis: 

a.  Applied  climatology  is  a  form  of  oper¬ 
ations  analysis,  concentrating  on  decision 
points  and  processes  involving  environ¬ 
mental  considerations  in  long- range  planning. 
The  two  main  activities  in  the  process  are 
(1)  diagnosis  of  the  operational  or  planning 
problem,  and  (2)  interpretation  of  environ¬ 
mental  factors  in  terms  of  effects  and 
indicated  actions.  The  principal  lines  of 
attack  are  a  direct  approach  to  analysis 
and  solution  of  the  planning  problem  and  an 
indirect  approach  to  evaluation  of  the  in¬ 
tended  or  possible  use  of  the  climatic  infor¬ 
mation.  In  all  cases,  a  request  for  a 
long-range  forecast  or  climatic  data  is 
considered  only  a  clue  that  someone  has  a 
problem.  The  problem  must  be  defined  be¬ 
fore  the  climatologist  can  determine  how  it 
can  best  be  solved.  Criteria  for  climatic 
information  generally  depend  on  the  opera¬ 
tional  application  to  be  made,  rather  than 


the  Intrinsic  character  of  climatic  data. 
Most  problems  require  an  answer  in  opera¬ 
tional  terms,  showing  a  risk,  performance 
level,  time,  location,  or  method  of  opera¬ 
tion  to  achieve  the  mission  objective. 

b.  Problem  diagnosis  is  the  total  analysis 
to  determine  the  exact  nature  of  the  prob¬ 
lem.  Projects  of  limited  scope  are  simple 
to  delineate.  The  more  involved  and  detailed 
the  problem,  the  more  difficult  it  is  to  make 
a  precise  statement.  One  of  the  first  actions 
in  a  conference  or  discussion  is  to  resolve 
and  phrase  the  problem  as  a  question  or 
statement.  Conferences  and  discussions,  of 
course,  should  follow  accepted  conference 
techniques  closely. 

c.  An  exact  statement  of  the  problem  is 
of  primary  importance  to  the  meteorologist, 
for  it  determines  the  type  of  information  to 
be  used  in  the  analysis.  The  statement  of 
the  overall  problem  is  often  broken  down  to 
sub- problems;  this  is  necessary  in  broad 
investigations.  Each  subproblem  statement 
may  involve  weather,  so  several  climatic 
analyses  may  be  necessary. 

d.  After  the  problem  statement  is  re¬ 
solved,  the  next  steps  are  to  list  definitions 
and  assumptions,  and  to  select  criteria.  At 
this  point,  the  meteorologist  should  have  the 
weather  portion  of  the  problem  isolated  and 
stated  in  terms  of  the  problem.  This  leads 
to  a  determination  of  environmental  criteria 
applicable  to  the  problem  and  acceptable  to 
conference  members.  Then,  the  meteorol¬ 
ogist  should  ask  himself,  ‘If  this  information 
is  applied  to  the  problem,  will  the  environ¬ 
mental  factor  be  delineated  completely?* 
Further  consideration  may  seem  desirable, 
and  the  meteorologist  may  decide  to  restate 
the  criteria. 

e.  Tables  2  and  3  contain  checklists  to 
assist  in  the  definition  of  operational  prob¬ 
lems  and  design  problems,  respectively. 
These  checklists  are  not  all  inclusive,  but 
they  can  be  applied  to  most  climatological 
requests.  The  chapter  on  Applied  Climatolo¬ 
gy  in  the  Compendium  of  Meteorology  con¬ 
tains  a  comprehensive  discussion  of  various 
climatological  problems  [2]. 
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TABLE  2 

CHECKLIST  TO  ASSIST  IN  THE  DEFINITION  OF  AN 
OPERATIONAL  WEATHER  PROBLEM 
(after  Jacobs,  unpublished) 


1.  Is  the  request  being  received  directly  from  an  operational  planner,  or  is  it  being  passed 
along  through  indirect  channels? 

2.  If  indirect  channels  are  being  used,  does  the  requester  appear  competent  to  pass  along 
and  discuss  the  requirements  of  the  agency  needing  the  service? 

3.  What  operational  subdivisions  exist  in  the  general  problem  area  described?  (There  may 
be  two  or  more  problems  Instead  of  one.) 

4.  Class  of  problem: 

a.  To  lead  to  a  design  or  specification  (what?) 

b.  To  establish  a  procedure  (how?) 

c.  To  make  an  operational  decision  (where?  when?) 

5.  How  does  the  prospective  user  of  the  weather  information  define  his  weather  problem? 

6.  How  does  he  define  his  operational  problem? 

7.  Who  is  going  to  make  a  decision  on  the  matter,  and  what  is  the  nature  of  the  decision 
this  individual  (or  group)  is  being  called  on  to  make? 

8.  Do  the  answers  to  5,  6,  and  7  appear  compatible?  If  not,  why  not? 

9.  What  degree  of  freedom  for  decision  is  allowed  by  nonmeteorologlcal  factors? 

10.  Have  solutions  been  obtained  for  analogous  operational  problems? 

11.  If  not,  are  operational  figures  (test,  operational,  performance)  available  for  correlation 
purposes?  For  what  periods  (years,  months,  dates,  hours)? 

12.  Can  the  operational  problem  be  redefined  in  more  realistic  meteorological  terms? 
x,  What  are  the  critical  weather  limitations  to  the  operation? 

b.  Is  it  Important  to  stay  within  critical  limits,  or  is  it  a  problem  requiring  maximum 
operating  conditions? 

13.  Have  all  operational  criteria  been  firmly  established? 

14.  Can  I  now  explain  the  operational  problem  to  the  planner’s  satisfaction? 

15.  Does  he  approve  a  “mock-up”  of  the  results  as  I  plan  to  present  them? 

16.  When  is  the  decision  to  be  made,  and  what  is  the  minimum  lead  time  required? 
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TABLE  3 

CHECKLIST  FOR  A  DESIGN  PROBLEM 
(after  Jacobs  and  Spreen,  Bulletin  of  the  AMS.  VoL  34,  No.  10,  1933) 


I.  What  are  the  space  and  time  functional  requirements? 

1.  Where  In  the  aerospace  will  the  equipment  operate? 

a.  Operation  at  a  point. 

(1)  Specific  point  or  points. 

(2)  General  or  unspecified  points. 

b.  Operation  over  an  area. 

(1)  Geographic,  topographic,  altitude. 

(2)  Combinations  of  geographic,  topographic. 

2.  In  what  time  period  will  It  operate? 

a.  Year,  season,  month,  day,  hour. 

b.  Combinations  of  year,  season,  month. 

n.  What  operational  efficiency  is  required? 

1.  Will  a  calculated  risk  of  lnope  ration  be  acceptable? 

a.  If  No  —  operation  Is  required  under  all  conditions. 

b.  If  Yes  —  a  certain  percentage  of  Inoperativeness  Is  acceptable. 

(1)  Is  the  Inoperativeness  an  areal  concept? 

(2)  Is  the  inoperativeness  a  time  concept? 

(3)  Is  the  Inoperativeness  an  area-time  concept? 

(4)  Is  the  Inoperativeness  an  economic  concept? 

2.  What  duration  of  operation  is  required? 

a.  Is  the  operation  continual? 

b.  Is  the  operation  periodic? 

(1)  Is  the  periodicity  regular  and  specific? 

(2)  Is  the  periodicity  intermittent? 

(a)  Can  period  be  selected? 

(b)  If  not,  is  Intermittent  period  random? 
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f.  After  criteria  have  been  established, 
the  degree  of  refinement  or  order  of  accuracy 
of  data  needed  to  solve  the  problem  must  be 
determined.  Quite  often,  accuracies  of  data 
requested  are  far  beyond  the  real  require¬ 
ments.  For  example,  when  using  the  number 
of  days  per  month  of  a  given  phenomenon, 
will  whole  days  suffice,  or  is  it  necessary 
to  furnish  whole  and  part  days?  Is  it  neces¬ 
sary  to  consider  temperature  to  the  first 
decimal  place,  or  will  whole  degrees  be 
satisfactory?  Waste  of  analysis,  editorial, 
and  reproduction  time  can  be  eliminated  if 
the  accuracy  of  information  desired  is 
specified  realistically  in  the  problem  for¬ 
mulation  stage. 

g.  Each  meteorologist  should  be  able  to 
accept  a  climatological  request  and  deter¬ 
mine  the  information  applicable  to  the  prob¬ 
lem.  The  field  meteorologist  cannot  delegate 
his  responsibility  to  tackle  an  operational 
problem  involving  a  meteorological  consider¬ 
ation  when  it  is  presented  to  him.  He  should 
diagnose  the  problem,  design  the  study  re¬ 
quired  to  solve  it,  and,  making  full  use  of 
his  own  personal  skills  and  local  resources, 
carry  the  study  as  far  as  possible.  Then,  if 
necessary  or  desirable,  he  should  call  on  the 
appropriate  climatological  unit  for  support. 

12.  Climatic  Analysis; 

a.  Numerous  techniques  for  solving  a 
variety  of  climatic  problems  are  available 
to  the  analyst.  This  paragraph  is  limited  to 
a  general  discussion  of  principles  and  pro¬ 
cedures  of  climatic  analysis. 

b.  Climatic  analysis  is  the  process  of 
producing  and  interpreting  environmental 
information  to  determine  its  effect  on  a 
particular  problem.  The  problem,  or  ob¬ 
jective  of  a  given  analysis,  as  established 
by  consultation  and  diagnosis  phases,  de¬ 
termines  the  procedure.  Climatic  analysis 
results  in  specific  climatological  facts  that 
can  be  applied  as  factors  in  testing  solutions 
to  operational,  design,  or  planning  problems. 

c.  Climatic  analysis  demands  an  active 
and  aggressive  approach.  That  is,  climatic 
analysis  becomes  effective  only  when  the 
analyst  searches  diligently  for  the  best 
solution  within  available  resources.  Merely 
going  through  the  motions  of  investigation 
to  Justify  a  preconceived  idea  or  to  seek  a 


passable  solution  with  the  least  amount  of 
effort  is  not  conducive  to  an  effective  cli¬ 
matic  service.  Only  the  use  or  development 
of  proper  technical  tools  and  the  determina¬ 
tion  of  sufficient  facte  and  information  during 
the  analysts  furnish  a  final  result  that  stands 
up  under  application  to  the  planner's  prob¬ 
lem. 

d.  Before  starting  an  analysis,  the  analyst 
must  be  satisfied  that  the  selected  method 
or  approach  is  likely  to  be  the  most  pro¬ 
ductive  and  efficient  one.  The  approach 
must  meet  three  conditions; 

(1)  It  must  be  suitable.  When  com¬ 
pleted,  it  must  provide  the  information 
necessary  to  advise  the  planner  or  requester 
competently.  The  end  product  must  do  more 
than  establish  a  climatological  fact  —  it  must 
show  the  planner  what  to  do,  or  it  has  little 
value. 

(2)  It  must  be  feasible.  The  tools 
necessary  to  do  the  study  —  data,  process¬ 
ing  capabilities,  statistical  techniques  — 
must  be  available. 

(3)  It  must  be  acceptable.  Costs  must 
be  evaluated  in  terms  of  money,  manhours, 
and  other  resources  expended.  The  relative 
importance  and  priority  of  the  requester’s 
problem  govern  the  resources  that  should  be 
allocated  to  solving  it. 

e.  The  style  of  analysis  (and  the  final 
report)  normally  parallels  that  of  a  staff 
study  in  which  there  are; 

(1)  A  statement  of  the  problem. 

(2)  Facts  bearing  on  the  problem. 

(3)  Discussion  of  the  facts. 

(4)  Conclusions. 

(5)  Recommended  action. 

f.  Climatic  analysis  procedures,  as  with 
diagnostic  conference  procedures,  demand  a 
high  degree  of  objectivity  and  avoidance  of 
personal  bias.  There  is  no  formula  for  in¬ 
suring  that  climatic  information  is  applied 
impartially,  but  the  ability  to  select  and 
apply  applicable  information  is  an  impor¬ 
tant  factor  in  producing  an  effective  and 
efficient  analysis.  As  information  is  accum¬ 
ulated,  the  analyst  must  devise  a  method  of 
grouping  the  information  into  units  that  can 
be  processed  in  a  manner  that  allows  the 
relationship  between  different  weather  con¬ 
ditions  or  criteria  to  be  evaluated.  Extensive 
facts  or  data  do  not  contribute  to  the  analysis 
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unless  they  are  systematically  organised  and 
their  significance  clearly  pointed  out.  Facts 
or  data  must  be  arranged  so  they  are  mean¬ 
ingful  to  the  customer,  their  interrelations 
become  apparent,  and  the  whole  can  be 
assembled  into  usable  form.  Table  4  is  a 
good  checklist  for  analyzing  climatic  prob¬ 
lems. 

g.  In  addition  to  practices  commonly  used 
(by  national  weather  services  and  academi¬ 
cians)  for  data  summarization,  there  are 
many  special  techniques  that  can  be  used  in 
applied  climatological  analyses.  There  are 
almost  as  many  techniques  as  there  are 
problems. 

(1)  Established  theory,  laws,  and  for¬ 
mulas  should  be  used  as  much  a*  possible, 
for  they  save  time  and  data  processing.  When 
they  can  be  applied,  there  is  no  need  to  fall 
back  on  original  data  from  which  the  theory 
or  law  was  derived. 

(2)  Empirical  methods  should  be  used 
whenever  physical  methods  are  Inadequate. 
They  are  particularly  valuable  for  trans¬ 
posing  meteorological  information  to  oper¬ 
ationally  useful  data.  For  example,  empirical 
methods  have  been  developed  to  show  proba¬ 
ble  ice  loads  on  wires  and  radomes  and 
wind  loads  on  structures  and  used  to  bridge 
gaps  in  weather  observations. 

(3)  Statistical  methods  are  the  most 
common  means  of  reducing  large  volumes 
of  data  or  deriving  desired  probabilities. 
But  statistics  themselves  seldom  prove  a 
point  beyond  all  doubts;  they  can  suggest 
whether  evidence  supports  an  idea  or  plan 
and  reveal  salient  features  of  a  mass  of 
data.  There  an  many  sources  of  statistical 
techniques.  One  of  the  most  convenient  to 
the  AWS  military  climatologist  is  the  AWS 
Climatic  Methods  File  [3],  which  is  a  com¬ 
pilation  of  selected  statistical  procedures 
that  can  be  used  in  solving  many  common 
climatological  problems.  Other  sources  that 
contain  excellent  discussions  of  statistical 
techniques  and  examples  of  their  application 
to  meteorological  problems  are  Methods  in 
Climatology  [4],  Handbook  of  Statistical  Meth¬ 
ods  in  Meteorology  [i],  and  Some  Applications 
of  Statistics  to  Meteorology  [6]. 

(4)  Synoptic- climatic  methods  are  used 
on  some  projects.  They  are  often  the  best  or 
only  way  of  attacking  complex  time  and  space 


problems.  For  Instance,  the  best  way  to 
study  long  air  routes,  or  operations  over 
large  geographical  areas,  from  the  weather 
standpoint  may  be  to  classify  and  summarize 
occurrences  of  broad  synoptic  situations 
according  to  their  overall  favorability  or 
unfavorabillty. 

h.  Throughout  the  analysis,  while  the 
problem  is  being  resolved  and  additional 
Information  and  data  are  being  gathered, 
the  consultant  or  analyst  should  think  about 
possible  explanations  and  solutions.  But, 
until  the  data  are  evaluated  and  applied 
carefully,  there  is  little  Justification  for 
forming  definite  conclusions.  However,  as 
the  analysis  progresses,  tentative  conclu¬ 
sions  and  recommendations  that  are  based 
on  more  than  casual  conjecture  can  be 
formulated  for  testing. 

13.  Presenting  Results  of  a  Climatic  Study: 

a.  A  cardinal  principle  of  applied  clima¬ 
tology  is  that  Information  be  presented  to 
the  planner  in  terms  he  can  understand  and 
apply  readily.  Seldom,  if  ever,  does  the 
planner  require  large  quantities  of  basic 
climatological  data.  He  is  usually  interested 
only  in  conclusions  and  recommendations  of 
the  analyst. 

b.  A  formal  report  of  the  results  of  a 
climatic  analysis  to  the  customer  is  not 
required  necessarily.  Often,  results  are 
conveyed  merely  by  letter,  or  by  further 
consultation  and  coordination  with  the  re¬ 
quester.  If  a  formal  report  is  required,  a 
staff  study  or  a  planning  estimate,  written 
in  standard  USAF  format,  usually  suffices. 
In  any  case,  the  analyst  should  prepare  a 
typed  memorandum  for  the  record  to  sum¬ 
marize  what  was  done  and  what  was  given 
the  requester.  This  record  is  a  valuable 
reference  for  analogous  problems,  which 
may  arise  at  a  later  date. 

c.  When  an  analysis  is  prepared  for  a 
supported  weather  unit,  the  supporting  cli¬ 
matological  section  usually  returns  the  re¬ 
sults  to  the  requesting  unit  in  tabular  or 
report  form.  Upon  receipt  of  the  completed 
study,  the  unit  meteorologist  must  familiarize 
himself  with  the  results,  assure  himself  that 
it  answers  the  problem,  and,  if  possible, 
deliver  it  personally  to  the  original  requester. 
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TABLE  4 

CHECKLIST  TO  ASSIST  IN  THE  ANALYSIS  OF  CLIMATIC  DATA 
(after  Landsberg  and  Jacobs,  Compendium  of  Meteorology) 


1.  Class  of  climatological  technique  required. 

2.  What  data  are  desirable? 

a.  Elements  (pressure,  temperature,  wind)? 

b.  Are  combinations  of  elements  required?  If  so,  what  combinations?  Are  their  relation¬ 
ships  known? 

c.  What  length  of  record  is  needed  for  an  adequate  solution? 

3.  What  climatic  data  are  available? 

a.  At  the  spot,  in  the  area,  over  the  region? 

b.  In  what  form  are  the  data?  Are  existing  summari zations  suitable? 

c.  What  length  of  record  is  available? 

d.  Are  climatic  data  available  for  the  same  periods  covered  by  operational  Information? 

4.  What  are  the  local  peculiarities  in  climate  that  can  affect  the  usefulness  of  existing 
cllm  itic  data? 

5.  What  are  the  physical  or  statistical  limitations  imposed  on  the  data  and  their  interpre¬ 
tation? 

8.  Does  theoretical  information  (or  a  suitable  technique)  exist  that  can  serve  to  supplement, 
evaluate,  or  be  substituted  for  inadequate  observational  materials? 

7.  Are  solutions  available  for  analogous  climatological  problems? 

8.  Is  there  a  need  to  elaborate  a  new  theory  of  interrelations? 

9.  What  form  of  presentation  of  the  conclusions  is  desirable? 

a.  Graphs,  tables? 

b.  Formulas,  alignment  diagrams? 

c.  Others? 
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The  meteorologist  should  explain  the  results, 
their  application  and  limitations,  to  the  cus¬ 
tomer.  This  procedure  strengthens  the  work¬ 
ing-team  relationship  and  helps  to  eliminate 
misinterpretation  or  misuse  of  the  study. 
In  addition,  the  meteorologist  should  attempt 
to  determine  the  effectiveness  of  the  study 


(and  therefore  the  effectiveness  of  his  cli¬ 
matological  service)  in  the  planner’s  selec¬ 
tion  of  a  course  of  action,  for  this  also 
Improves  working  relationships  between  the 
supported  and  the  supporter  and  increases 
the  capability  of  the  supporter  to  provide 
complete  services  in  the  future. 
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